Induction of meiotic maturation of follicle-enclosed oocytes of rabbits by a transient increase followed by an abrupt decrease in cyclic AMP concentration.
The involvement of cyclic adenosine monophosphate (cAMP) in mammalian oocyte maturation was assessed using cultures of rabbit cumulus-oocyte complexes and perfused rabbit ovaries. Rabbit cumulus-oocyte complexes were cultured in Brackett's medium with or without forskolin at 10(-4), 10(-5) or 10(-6) mol l-1 for 3-6 h. At 3 or 4 h spontaneous meiotic maturation was significantly (P < 0.05) inhibited by forskolin at 10(-4) mol l-1. With prolonged incubation, spontaneous maturation progressed despite exposure to forskolin. In the second experiment ovaries were perfused for 12 h with forskolin (10(-4), 10(-5) or 10(-6) mol l-1) or medium alone. Neither ovulation nor degeneration of follicular oocytes occurred in any perfused ovary. The percentage of follicular oocytes achieving germinal vesicle breakdown was significantly (P < 0.001) increased in response to forskolin in a dose-related manner. In an additional experiment, ovaries were perfused with forskolin at 10(-4) mol l-1. A significant increase in the cAMP content in the follicle was observed within 30 min, but the ability to produce cAMP in response to forskolin decreased as the duration of perfusion was increased. Intraoocyte cAMP increased significantly within 30 min and reached its maximum 2 h after exposure to forskolin. Thereafter, cAMP levels in the oocytes decreased abruptly. This drop in intraoocyte cAMP concentration was followed by the resumption of meiosis. The alterations of intraoocyte cAMP contents following exposure to hCG in vivo paralleled those observed in the ovaries perfused with forskolin. These data suggest that a transient, but not continuous, increase in cAMP concentration after the gonadotrophin surge may be required to initiate oocyte maturation.